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Abstract
Introduction: The prevalence of tuberculosis depends on various factors such as migration, homelessness, malnutrition, unem-
ployment, bad life conditions and the aging of a society. The aim of this study was to evaluate tuberculosis in females treated 
at the Mazovian Treatment Centre of Tuberculosis and Lung Diseases (Mazowieckie Centrum Leczenia Chorób Płuc i Gruźlicy) in 
Otwock, regarding the context of demographic, social and professional status of female patients. The duration of the illness and 
the extent of radiographic changes were also taken into consideration. 
Material and methods: The study was carried out retrospectively. The medical documentation that was evaluated concerned 100 
women, aged between 20 and 92, hospitalized at the Mazovian Treatment Centre of Tuberculosis and Lung Diseases in Otwock 
in the years 2005 and 2006 due to bacteriologically confirmed tuberculosis. 
Results: Most women with tuberculosis lived in cities (65%), 32% of the evaluated patients lived in villages and 3% were home-
less. 1/3 of females were under 40 years of age, and 1/3 were over 60 years of age. Only 29% of the women were professionally 
active and 25% were unemployed. 60% of women were not married. 35% of women with tuberculosis were bringing up children 
and 7% had abandoned their offspring. More than 1/3 of women had had tuberculosis symptoms for more than half a year before 
tuberculosis was diagnosed. 40% of women with tuberculosis had small radiological changes (1 to 2 lung fields); however, 26% 
of them had extensive changes covering 4 to 6 lung fields. 
Conclusions: The majority of women with tuberculosis in the Mazovian district are single, over 40 years old, unemployed inhabi-
tants of cities. 30% of women in the study group had had symptoms for more than 6 months before tuberculosis was diagnosed. 
40% of women with tuberculosis had very extensive radiological changes covering 4 to 6 lung fields.
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Streszczenie 
Wstęp: Chorobowość na gruźlicę zależy od czynników społeczno-ekonomicznych, takich jak migracje ludności, bezdomność, 
niedożywienie, bezrobocie, złe warunki bytowe, starzenie się społeczeństw. Celem pracy była ocena występowania gruźlicy 
u kobiet leczonych w Mazowieckim Centrum Leczenia Chorób Płuc i Gruźlicy w Otwocku (MCLChPiG) z określeniem statusu 
demograficznego, zawodowego i społecznego oraz z oceną czasu trwania choroby i rozległości zmian radiologicznych. 
Materiał i metody: Praca miała charakter retrospektywny. Oceniono dokumentację medyczną 100 kobiet w wieku 20–92 lat, 
hospitalizowanych w MCLChPiG w latach 2005–2006 z powodu potwierdzonej bakteriologicznie gruźlicy płuc. 
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Wyniki: Większość kobiet chorych na gruźlicę mieszkała w miastach (65%), podczas gdy ze wsi pochodziło 32%, a 3% stanowiły 
osoby bezdomne. Wśród badanych kobiet 1/3 nie przekroczyła 40. rż., a 1/3 ukończyła 60. rż. Tylko 29% chorych kobiet było 
czynnych zawodowo, a 25% stanowiły kobiety bezrobotne. W badanej grupie 60% kobiet było niezamężnych. Opiekę nad dziećmi 
sprawowało jedynie 35% chorych na gruźlicę kobiet, a 7% porzuciło swoje dzieci. Czas trwania objawów klinicznych do chwili 
rozpoznania choroby wahał się od zera, gdy zmiany radiologiczne wykryto przypadkowo u osób bezobjawowych, aż do dwóch lat. 
U ponad 1/3 chorych kobiet objawy gruźlicy trwały ponad pół roku. Niewielkie zmiany radiologiczne obejmujące 1–2 pola płucne 
obserwowano u 40% chorych, natomiast u 26% stwierdzono rozległe zmiany obejmujące 5–6 pól płucnych. 
Wnioski: Większość prątkujących kobiet na Mazowszu to osoby samotne, niepracujące zawodowo mieszkanki dużych miast, 
które ukończyły 40. rż. Objawy kliniczne występowały u 30% z nich ponad pół roku przed ustaleniem rozpoznania, a u 40% zmiany 
radiologiczne były bardzo rozległe obejmujące 4–6 pól płucnych.
Słowa kluczowe: gruźlica, kobiety, epidemiologia, czynniki społeczno-ekonomiczne
Pneumonol. Alergol. Pol. 2014; 81: 3–9
Introduction
Despite the introduction of effective an-
tituberculosis drugs, tuberculosis (TB) is still 
a serious health problem and one of the most 
significant causes of death. The World Health Or-
ganization estimates that each year 9 million new 
tuberculosis cases occur and 1.7 million people 
die from this disease [1]. The prevalence of TB 
reaches 10/100,000 in West European countries, 
over 150/100,000 in Asian countries, and more 
than 300/100,000 in African countries [1]. In Po-
land, the epidemiology figures show a constant 
improvement; however, in 2011, the prevalence 
of tuberculosis still exceeded 20/100,000 [2]. 
The prevalence of TB is connected with 
numerous socio-economic factors such as: over-
population, migration, homelessness, unemploy-
ment, malnutrition and famine [3]. In the second 
half of the 19th century the epicentre of TB was 
located in Western Europe. It was connected with 
rapid industrialization that led to overpopula-
tion of cities and bad sanitary conditions in the 
workplace and place of residence. At that time, 
tuberculosis was rarely diagnosed in Africa. In the 
20th century a TB epidemic was spreading from 
the northwest towards the southeast. The epide-
miological situation in Europe had improved long 
before the introduction of antituberculosis drugs. 
It is considered that it was caused by improve-
ments in standard of living, nutrition and living 
conditions, shortening of working hours, longer 
rest, the introduction of systems of disease detec-
tion, isolation of patients, secondary prevention, 
i.e. prevention of the consequences of the disease 
by its early detection (screening examination), 
rapid introduction of treatment, and specialized 
therapeutic and preventive institutions.
In West European countries, the highest 
incidence of TB is still observed in large urban 
areas compared to small towns, which is partly 
connected with centres of immigrants who often 
live in the suburbs of big cities. Nearly half of 
new TB cases in France are diagnosed in the small 
Paris region, where the TB incidence is five times 
higher than the mean incidence for the country 
[4]. In Poland, no significant differences in TB in-
cidence are observed between the urban and rural 
population [2]. In the countries with the highest 
epidemic figures, TB affects mainly young people 
and those who work professionally [5]. Along 
with the improvement of the epidemiological 
situation, the disease occurs in older patients. In 
Poland more than 10 years ago elderly patients 
with TB (over 65 years of age) accounted for 1/5 
of all TB cases, and currently they constitute 
nearly 1/3 [2]. Generally, men suffer more often 
from TB than women do [3, 6]. In Poland women 
account for 1/3 of TB patients (the incidence rate 
for women is 13.6/100,000 whereas for men it is 
30.1/100,000) [2]. In the past the difference was 
not so big; in the 1930s women accounted for 44% 
of patients who died from tuberculosis [7]. The 
differences between TB incidence in men and 
women are increasing with age. In children or 
adolescents no differences are observed between 
the incidence rate in boys and girls [2]. Starting 
with the 21st year of life the difference between 
the number of TB cases in men and women is 
growing rapidly, and it reaches its peak in the 
50-59 years age group, at which point the TB in-
cidence rate in women is nearly four times lower 
[2]. In other countries these differences are not 
so distinct. In France, the incidence rate in men 
is 13/100,000, and in women it is 8/100,000 [8]. 
The mean proportion of men to women among TB 
patients worldwide is 1.96 [9]. In some countries 
it reaches 3, and in Armenia even 4.7 [10]. The 
causes of such differences are not fully known, 
but it is presumed that it is connected with 
socio-economic and cultural factors [11], as well 
as hormonal [10] and genetic factors [12].
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In Poland, during the last 20 years signifi-
cant socio-economic and demographic changes 
have been taking place. These processes have 
influenced the epidemiological situation of tu-
berculosis. Although the incidence of TB has 
undoubtedly decreased, it is vital to determine 
who suffers from the disease, as it will allow 
suitable programs to be formulated for monitoring 
the situation in high-risk groups. The aim of the 
study was to evaluate the prevalence of TB in 
women treated at the Mazovian Treatment Centre 
of Tuberculosis and Lung Diseases in Otwock, to 
determine their demographic, social and profes-
sional status, and to assess the duration of the 
disease and the extent of radiological changes.
Material and methods
The study was retrospectively designed. The 
medical documentation of 100 female patients with 
bacteriologically confirmed pulmonary tuberculo-
sis was reviewed. Due to the disease, the patients 
were hospitalized at the Mazovian Treatment Cen-
tre of Tuberculosis and Lung Diseases in Otwock 
in the period from June 2005 to March 2006. The 
following factors were taken into account: age, 
place of residence, professional activity, duration 
of symptoms before diagnosis of the disease, and 
the extent of radiological changes. Depending on 
the place of residence, the patients were divided 
into those who live in cities and those who live in 
the countryside, we also distinguished the group 
of homeless patients. Marital status was classi-
fied as: married, unmarried, divorced or widow. 
In respect of professional activity the following ca-
tegories were distinguished: professionally active, 
retirees or pensioners, unemployed or maintained 
by husband. The duration of symptoms was deter-
mined based on the patient’s history taken during 
admission to hospital. The extent of radiological 
changes was assessed depending on the number 
of affected lung fields, with each lung being divi-
ded into three fields (upper, medium and lower). 
All the examined women lived in Mazowsze.
Results
The mean age of the examined women was 52 
years. The youngest patient was 20 years of age 
and the oldest was 92. In the study group, young 
patients (< 40 years) accounted for 33%. The gro-
ups of patients at the age of > 60 years and between 
40 and 60 years were similarly large (Fig. 1). Most 
patients (65%) lived in cities, whereas 32% of wo-
men lived in the countryside (Fig. 2). 3% among TB 
patients were homeless. Only 29% of women with 
TB were professionally active, and 25% of subjects 
were unemployed (Fig. 3). The most numerous 
group (43%) included retirees and pensioners. 
Only 3% of women declared to be maintained by 
their husband. As many as 60% of women lived 
Figure 1. The age of examined patients
Rycina 1. Struktura wiekowa badanych chorych
Figure 2. Patients’ place of residence
Rycina 2. Miejsce zamieszkania pacjentek
Figure 3. Employment status of examined women
Rycina 3. Status zawodowy badanych kobiet
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alone (Fig. 4). Most of them were widows (28%) 
and divorcees (24%); unmarried women accounted 
only for 8%. 35% among sputum-positive patients 
were taking care of children under 14 years of age 
(Fig. 5). At the moment of diagnosis, most of the 
patients (58%) were not taking care of children, 
and 7% of the studied women had abandoned their 
own children in the past.
The duration of symptoms of the disease 
until diagnosis fluctuated from zero, when ra-
diological changes were detected incidentally 
in patients with no symptoms, up to 2 years 
(Fig. 6). 7% of patients did not report any ail-
ments at the moment of diagnosis, but 13% of 
the studied women had TB symptoms for more 
than one year. 33% of patients were diagnosed 
within three months from the appearance of 
symptoms, but as many as 43% of patients had 
symptoms from 3 to 12 months. Small radio-
logical changes including 1-2 lung fields were 
observed in 40% of patients, while in 26% of 
the studied women extensive changes, which 
included 5–6 lung fields, were found (Fig. 7). 
In all the women the diagnosis of pulmonary tu-
berculosis was confirmed bacteriologically in the 
culture from sputum. Acid-fast mycobacteria in 
smears were found in nearly half of them (49%) 
before admission to the Mazovian Treatment 
Centre of Tuberculosis and Lung Diseases, and 
a positive result in PCR was obtained in 1% of 
patients before hospitalization. Recurrence of 
Figure 4. Marital status of examined women
Rycina 4. Stan cywilny badanych kobiet
Figure 5. Care of the children
Rycina 5. Opieka nad dziećmi
Figure 6. The duration of the symptoms of TB
Rycina 6. Czas trwania objawów chorobowych
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TB was diagnosed in 18% of patients, including 
2% of women who had a third recurrence (i.e. 
they suffered from TB for the forth time). None 
of the women included in the study was diagno-
sed with concomitant HIV infection. No cases of 
extrapulmonary tuberculosis were found in the 
study group.
 Discussion
The presented results reflect correctly the 
situation in the region because the Mazovian Tre-
atment Centre of Tuberculosis and Lung Diseases 
in Otwock is the only centre in Mazowsze that has 
signed a contract for the treatment of tuberculosis 
with the National Health Fund (NFZ). The role of 
socio-economic factors in the prevalence of TB is 
often emphasized [13]. The obtained results show 
that in Mazowsze, bacteriologically confirmed 
TB occurs mainly in unmarried women who do 
not have children, do not work, live in cities and 
who are middle-aged. A similar evaluation of TB 
patients was made by Rydzewska et al. [14] in the 
population of inhabitants of Kalisz in the years 
1991-2000. Also in Kalisz, only 35% of women 
with TB had permanent work, and the majority 
of them were manual workers [14]. Before system 
transformation in 1989, unquestionably more TB 
patients were professionally active. In the Lublin 
region in the years 1988-1992, the proportion of 
employed people among TB patients was twice 
as high [15], and in 1979 in Lublin it was three 
times higher [16] than in the present paper. In 
comparison with the study conducted in Kalisz, 
10 years later in Mazowsze, there was a higher 
proportion of unemployed women (25% vs. 16%). 
The percentage of TB women receiving retire-
ment, pension or social allowance was similar 
in Kalisz (44%) [14] and in the study group in 
Mazowsze (43%). The proportion of women who 
were maintained by their husband in Kalisz was 
4.5%, in Mazowsze it was 3% [14]. As many as 
3% of sputum-positive patients in Mazowsze were 
homeless, whereas at the end of the previous 
century such cases were not observed. Similarly, 
earlier studies conducted among homeless people 
in Wielkopolska have not shown a single case of 
TB in women [17]. At the beginning of the so-
cio-economic changes in 1992, the proportion of 
homeless patients among men and women with 
tuberculosis was merely 1% [18]. Among men 
treated in Otwock, homeless patients accounted 
for 10% of cases with bacteriologically confirmed 
TB [19]. It is crucial for the results of treatment 
because treatment failure is observed in a high 
proportion of homeless patients with no resources 
to live on [18].
2/3 of women with TB in Mazowsze lived in 
cities, whereas only 32% lived in the countryside. 
Among TB patients who were examined in 1959 
in the Lublin region, the number of patients who 
lived in cities and in the countryside was com-
parable [20]. This may be caused by the demo-
graphic changes that took place in Poland over 
the last few decades. On the one hand the number 
of rural inhabitants has decreased, on the other 
hand their access to medical care has improved. 
Before the Second World War Prof. M. Kacprzak 
drew attention to the fact that the epidemiological 
situation was known only in cities, whereas in the 
countryside it was unspecified [7]. The availability 
of medical care in the past was very limited. Before 
the Second World War in eastern rural regions of 
the Republic of Poland, only 42 hospital beds were 
registered for tuberculosis patients, whereas in 
western regions this figure was 964 [7].
The proportion of married women among 
female TB patients in Kalisz was 48% [14], sli-
ghtly higher than that shown in the present 
study (40%). The obtained results suggest that 
widowhood and divorce are factors that increase 
the risk of TB incidence [21]. To confirm this 
observation, it is recommended that a study on 
a larger group of subjects be carried out. Husbands 
and children of sputum-positive women are at 
high risk of TB incidence [14, 22]. In the study 
group, women over 50 years of age accounted for 
almost 50%, while before the Second World War 
they accounted for only 17% [7]. Among female 
TB patients who were examined in 1957, the 
vast majority were under 50 years of age [20]. 
Currently, the age of women with TB is different 
from that observed in the past, when the peak 
of incidence occurred at 20–24 age of years [23]. 
Figure 7. Distribution of radiological pulmonary changes 
Rycina 7. Rozległość zmian radiologicznych w płucach
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This observation has been confirmed by recently 
conducted studies in Poland [24].
In 1957 the mean duration of symptoms until 
diagnosis in women was 7 months in the country-
side and 5 months in cities [22]. Although during 
the last 50 years the availability of medical care 
in Poland has significantly improved and people 
are more aware of health problems, particularly 
in rural environments, only 33% of patients from 
the study group have reported the occurrence of 
symptoms within a period shorter than 3 months, 
whereas in 38% of patients the symptoms had 
lasted more than 6 months. The presented results 
show how important appropriate education of 
patients is. It should include patients who come 
to see a doctor due to different reasons. The pro-
blem is particularly vital due to the abandonment 
of active model of looking for TB and screening 
examinations, with the focus on diagnosis of 
people with symptoms of the disease. Therefore, 
the patient must know what symptoms should 
alarm him/her and when he/she should see a doc-
tor. It may be worth preparing some educational 
material that would be available in outpatient 
clinics to remind patients of tuberculosis, its 
symptoms, transmission of infection and the ways 
of detecting the disease. Nevertheless, physicians 
should know the rules of diagnosis of TB, and 
they should be constantly alert, because, as was 
confirmed by the present study, tuberculosis is 
still common in Polish society.
The extent of changes in the lungs in the 
study group in TB patients was very close to the 
results obtained in a large group over 40 years 
ago [20]. In the study of 1957 in the population 
of men and women in the Lublin region, changes 
limited to 1–2 fields were found in 45.5% of pa-
tients, 3 fields were affected in 14%, 4 fields — in 
12% and 5-6 fields — in 27.5% of patients [20]. In 
women, changes including only 1–2 fields were 
observed in the past in 53% of patients [20], whe-
reas currently very extensive radiological changes 
including 4–6 lung fields have been found in 40% 
of patients. So it seems that there is no improve-
ment of early detection of tuberculosis. Clearly, 
better availability of medical care is not combined 
with early detection of TB. One of the socio-eco-
nomic factors connected with TB incidence that 
had great significance in the past was the level 
of education which determined the standard of 
living, the prevalence of fibrous-cavernous TB 
and the proportion of failure [20].
In central eastern European countries, so-
cio-economic factors also play a crucial role in 
the development of tuberculosis. In Estonia, the 
factors that predispose to TB are: unmarried ma-
rital status, poor education, unemployment and 
homelessness [25]; in Russia they are lack of work 
and resources to live on, living in overcrowded 
flats and staying in prison [26]. In non-European 
countries, different social and demographic fac-
tors influence the prevalence of TB and failure 
of treatment. In Mexico, living in the country, 
working in agriculture, poor education and age 
over 45 years contribute to death due to TB [27]. 
In Indonesia, TB incidence is connected with mal-
nutrition, low BMI, unemployment and living in 
large families [28]. Factors that play a significant 
role in the incidence of TB are: race, overpopu-
lation, poverty, lack of work or insurance, low 
income and poor education [29].
In all regions of the world tuberculosis oc-
curs more frequently in men than in women 
(on average 1.9 ± 0.6) [9]. Cultural, social and 
demographic factors in developing countries have 
led to the hypothesis that limited availability of 
medical care may underestimate TB incidence in 
women [9]. A meta-analysis conducted on nearly 
30 reports has not confirmed this theory [30]. 
There may be some biological mechanisms that 
cause different incidence of TB in men and in wo-
men. Sex hormones, genetic diseases connected 
with sex and types of regulation of metabolism 
may also determine the incidence of infectious 
diseases, but there is no evidence that it concerns 
tuberculosis. Oestrogens influence the production 
of interferon gamma that may contribute to the 
observed differences in the incidence of TB [31]. 
It has been shown that other infections of the 
respiratory system occur more frequently in men 
than in women [32]. Legionnaire’s disease occurs 
four times more often in men than in women 
[33]. Many studies suggest that TB susceptibility 
depends on sex [9, 30]. Among the factors that 
may influence the observed differences in TB in-
cidence among men and women are the following: 
the prevalence of smoking cigarettes, alcoholism 
and the type of practiced profession etc. 
The presented results show demographic 
changes in the population of female TB patients 
in Poland. The majority of women hospitalized 
due to tuberculosis in Mazowsze were unem-
ployed, non-cohabiting residents of a city, over 
40 years of age. In some of them the symptoms 
of the disease have manifested for over half 
a year, and radiological changes of the lungs have 
been extensive. This points out poor awareness 
or insufficient availability of medical care, and 
shows the high-risk groups that need more intense 
activities aimed at early detection of tuberculosis.
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